Since 1983 there has been no yield increase of alfalfa in the United States and even some decrease in parts of the Midwest. Alfalfa yield could be increased in two different ways. The first way would be to produce hybrid or semihybrid varieties that could outyield current cultivars due to hybrid vigor. To be able to produce hybrids, distinct alfalfa germplasm with different genetic backgrounds are crossed. The second method would be to increase regrowth ability in order to add one more harvest per year. The cultivars that are grown in the southwestern states are genetically distinct from those grown in Iowa and also are known to have the ability to regrow faster. These two features of southern alfalfa varieties make them attractive for cultivar improvement in Iowa. However, because southern cultivars do not have adequate cold resistance to be able to survive in Iowa winters, we have selected winter hardy populations from each cultivar over the past several years.
Introduction
Since 1983 there has been no yield increase of alfalfa in the United States and even some decrease in parts of the Midwest. Alfalfa yield could be increased in two different ways. The first way would be to produce hybrid or semihybrid varieties that could outyield current cultivars due to hybrid vigor. To be able to produce hybrids, distinct alfalfa germplasm with different genetic backgrounds are crossed. The second method would be to increase regrowth ability in order to add one more harvest per year. The cultivars that are grown in the southwestern states are genetically distinct from those grown in Iowa and also are known to have the ability to regrow faster. These two features of southern alfalfa varieties make them attractive for cultivar improvement in Iowa. However, because southern cultivars do not have adequate cold resistance to be able to survive in Iowa winters, we have selected winter hardy populations from each cultivar over the past several years.
The aim of this experiment was to test whether we observed hybrid vigor when the adapted southwestern winter-hardy populations (ASW) were crossed to elite midwestern cultivars (EMW). 
Materials and Methods

Results and Discussions
We had expected to find that EMW × ASW crosses would perform better than other groups, but our results showed that they did not perform better at any harvest or in total yield ( Table 1) . The EMW and their crosses performed best; the ASW and their crosses performed worst. In general, the intergroup crosses performed closer to EMW than ASW. Our analyses also indicated that particular hybrid crosses produced highly significant yield increases compared with current midwestern cultivars (data not shown), suggesting that these particular crosses may be useful in a future semi-hybrid cultivar development program to improve yield.
At the early harvests, EMW had a better performance than ASW, but toward late harvests cold-tolerant southwestern cultivars and their hybrids yielded similarly, with a statistically nonsignificant trend toward a higher yield. A fifth harvest, taken after the critical autumn period, would likely have shown an advantage to EMW × ASW hybrids. Thus, the intergroup crosses have potential to overcome the yield stagnation problem of the Midwest, both by improving yield per se and by enabling a fifth harvest in autumn.
